has many and lega1 im-three wives, nine convicts, and one volunteer who plications. The infliction of major operative responded to a public appeal (Table  h3uma upon healthy well-motivated donors A mass of experimental evidence can be cited in cannot be dismissed lightly since the chance support of the position that homografts are tolerated for ultimate viability of the homograft in its better and for a longer period of time if the donor new environment is highly speculative. the and recipient subjects are closely related. In humans a similar but less incontrovertible tendency has been long run, justification for continued use Of noted.' In our experience, the incidence of success volunteer donors depends upon the demon-has been greatest with mother-to-offspring donastration that the donor operation carries a tions, next with siblings, and lowest with donations negligible risk and that the benefit for the from unrelated volunteers. recipient patients is substantial and preIn discussing kidney donations with those who wish to volunteer, an objective account is given concerning the risk to themselves and the chances In this communication, data will be of salvaging the recipient patient. The sacrifice of analyzed concerning the risk involved to the the donor is so great that he must not commit himself donor, based upon experience with 40 pa-to participation without realizing that there is a tients.
addition, a detailed account of the significant chance of early transplant failure.
Furthermore, he must understand that the results donor 'peration be provided' In the in late stages of homotransplantation are not known existing literature on renal transplantation, any degree of this phase of technical care has never been When possible, the major blood groups in the fully described, although it is evident that donor and recipient patients are matched. When this both the operative risk and the quality of the is not feasible, donations are accepted from patients with different blood types, provided they conform to homograft Obtained are dependent upon the the general scheme of tissue transfer in which 0 is details of nephrectomy.
the universal donor and AB+ is universal recipient. ' The potential donor is given a thorough general Case Material medical examination. Unsuspected pathologic findings of importance are sometimes uncovered. One Forty living donors were used for the treatment of 39-year-old lady was found to have a large serous the first 37 cases of renal transplantation, including cystadenoma of the ovary (Fig 1) . Another patient two identical twins. Their ages ranged from 18 to 53 (Table 1) . (Fig 2) in 11 cases. Thus, the aortogmni llas been for 11s the single most useful determinant in decitlillg wl~icll kidney is to be excised. Aside fro111 allowing selection ol the liidney wl~icll can be transplanted with the greatest facility. :tortography lias on occasion affortletl protection to the donor patient as well. l n two cases, long re~lal arteries were detected which appeared to lia\'e significant segmental occlusive disease. Both pa-
tients were young women with n~oderately ptotic right kidneys (Fig 3) . The Operation Hontograft Cooling.-The amount of ischemia imposed on the homograft is related to the quality of its subsequent funct i~n .~ To mitigate the harmful effects of back view F i g 4.-rl,incision overlyi~lg the eleventh rib seen irom behind. B, incision seen from the front. C, the tip of the 11th rib has been excised exposing the periosteal bed. The internal oblique muscle is being cut.
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tive aortograms have been obtained with this, the groove between the inferior vena which such aberrant vessels can be detected cava and the ureteropelvic junction is in advance. After completing mobilization of separated with a similar technique (Fig 6 H ) .
the convexity of the kidney, attention is di-::inally, the kidney is rotated anteriorly rected to identification and dissection of the ( i:ig 6H) and the renal artery is identified as proximal renal vein. On the right side, junc-far proximally as possible, usually at the tion of this vessel with the inferior vena cava point where it passes beneath the inferior is seen almost immediately and is cleared of vena cava (Fig 6 H ) . The proximal portion all areolar tissue for a~~r o x i m a t e l v 1 cin of the arterv is skeletonized. The right Itid- (Fig 6 G ) . Next, the groove between the ney is now completely free except for its renal vein and the more superiorly located vascular and ureteral connections. If the adrenal gland is separated, ligating and recipient room is nearly ready for receipt of dividing in continuity the bridges of tissue the kidney, the ureter is divided as far inbetween these structures (Fig 6 G ) . After feriorly as possible with a single ligature of 2-0 silk, taking pains to preserve adequate inferior vena cava cannot, however, be easily length. A few residual areolar connections seen since this is deeply located within the of the ureter to the posterior body wall are woiYL to the right of the aorta. In addition, now ligated and divided. Upon signal from the .t renal vein regularly admits the the recipient room that all is ready, the final testicu~ar or ovarian and the adrenal veins steps preparatory to removal of the kidney within the fik1.d of dissection, and these vesare carried out. If the donor patient is under sels must be sacrificed (Fig 7) . total body hypothermia, heparin is adminis-
The dissection necessary for the renal tered intravenously, or if the kidney is to artery also differs. I n contrast to the situareceive hypothermic infusion. the necessary tion on the right side, the junction with the equipment is checked. For the actual final aorta is easily visualized (Fig 7) . Dissection removal, right-angle Pott's clamps are used of the groove separating the aorta from the to grasp the artery and vein individually (Fig ureteropelvic junction (Fig 7) and the left 7). For transection of the artery, a single renal vein from the left adrenal gland (Fig   clean cut is made, leaving a cuff of 2 or 3 mm 7) is performed with a technique similar to for closure of the stump (Fig 7) . Division that used on the other side. It is especially of the vein is best accomplished by making a important in opening the space between the small incision in the inferior border of the adrenal gland and the left renal artery that vessel distal to the vascular clamp. By com-any small branches be accurately identified. pressing the vein between the index finger A small adrenal artery is frequently enand the thumb, the incision can be kept blood-countered in this location which must be less and the anterior and posterior walls of ligated, but it is easy in this field of dissection the vein incised separately. For those donors to injure a small branch of the superior pole who have received systemic heparin, a of the kidney which also takes origin from neutralizing dose of protarnine sulfate is the segment of the main renal artery. Inadstarted at once.
vertent ligation of such a vessel has resulted The vessel stumps are closed with con-in a small superior polar infarct in two cases.
tinuous 5-0 vascular silk which is reinforced The subsequent steps on the left side are the with a second layer (Fig 7) . The wound is same as those on the right (Fig 7) . extensively irrigated and all of the fat or tlebris is removed. Occasionally, a pneumoVenous Anomalies thorax is encountered due to a rent in the In ten of the 40 patients, significant variapleura at the 'PPer of lhe wound. tions in venous anatomy were found at operapleural defects are closed with interrupted tion ( A special note should be made concerning Postoperative Renal Function the surgical exposure employed, as it relates Follow-up studies of renal function extend to the full needs of donor ne~hrectomy. In from one month to one year. With statistical contrast to Inally extirpative renal operations, analysis, the average differences in pre-and complete vision is neetlecl for each step. postoperative blood urea nitrogen and serum Sharp dissection is required in many areas creatinine were not significant, no abnormal that are ordinarily mobilized by blunt means. values having been detected. Postoperative Because of the long vessel segments requiretl creatinine clearance studies performed within and the consequent necessity to free them to the first month show an average decrease of their origins, perfect exposure is mandator!. 21.6 ml/rnin. Follow-up is incomplete at this near the aorta and inferior vcna cam. time due to the fact that many donors live a Finally, the ureteric ant1 pelvic blood supply long distance from this center and are re-can be preservetl with certainty only under luctant to return, either to us or to their ideal operating conditions. The generous infamily physician. for further special exami-cision which is used allows exposure for such nation. Continued observation is necessary meticulous dissection, thereby providinc before final conclusions regarding residual protection not only for the patient, but for renal function can be drawn. U p to one year, the specimen as well. however, no significant impairment has been
The use of cooling in protectine renal tisobserved.
sue from the effects of ischemic injury is of Simultaneous determinations of blood urea undoubted v a l~e .~~~~~
The question of the best nitrogen and creatinine clearance have been and safest methods to achieve organ hypoperformed in three different tlonor-recipient thermia is, however, not yet settled. In this pairs, 90, 146, and 217 days after trans-series, intra-arterial infusion of cold solution Vol 88. April. 1964 RENAL HOMOTRANSPLANTATION 719 has been used only for those cases in which regimens can first be outlined which are not the major donor blood groups were different so dependent upon function of the renal from those of the recipient. There are homograft for formulation of day-to-day several disadvantages to the use of this therapy. In this way, the present employmethod. First, three to ten minutes of addi-ment of living volunteer donors will contional ischemia are imposed by the use of this tribute to the eventual solution of the technique, since this is the time investment cadaveric homograft problem. necessary for adequate perfusion. Secondly,
In the future, it is inevitable that cadavers there is a risk of inflicting damage upon the will be used with increasing frequency as a renal artery at the time of insertion of the source for renal homografts, particularly perfusing tip. Finally, the exact effect upon when better immunosuppressive regimens ultimate renal function of instilling cold have been developed. The concept of obtainelectrolyte solutions is not precisely known, ing needed organs without the necessity of although no harmful sequelae have been seen placing living donors in jeopardy is so atin our experience.
tractive as to be irresistible in the long view. There are, however, two important ad-In order to utilize effectively cadaveric vantages of the infusion method. The kidney sources, considerable developmental work can readily be cooled to a much lower temper-will be necessary, in both the social and the ature than with the use of donor total body scientific spheres. An increased understandhypothermia. )lore importantly, the slight ing and willingness by the public and by theoretical risks of donor heparinization and physicians to cooperate in the procurement of total body cooling are thereby avoided. permission to promptly remove postmortem Should intra-arterial hypothermic perfusion tissue will be necessary. In addition, more prove to be completely innocuous to the effective ways of processing and preserving homograft, it will become the preferable tech-autopsy specimens will have to be devised. nique for all cases.
For the last purpose, a recently described Comment on this topic would be incom-method for hypothermic postmortem perfuplete without consideration of the future of sion may prove to be of value.1° cadaveric as opposed to living volunteer Justification for the use of living donors donors as a source of organs. During the depends partially upon the demonstration past few years, it has become increasingly that a substantial success rate can be attained evident that a major, if not the single most in treating the recipient. Within the limitaimportant, deterrent to the successful em-tions of relatively brief follow-ups in the ployment of cadaveric homografts is the Present series, maternal and sibling donations ischemic injury imposed during the agonal appear to meet this criterion." In contrast, and postmortem periods. One of the most the failure rate is very high when genetically important consequences of the use of living unrelated living donors are used, especially if tlonors has been clarification of many previ-the recipient is beyond 35 Years of age." In ously unanswered questions concerning the the latter category of recipient ~atient, strong behavior of human renal homografts. An justification is present for the use of only increasingly lucid understanding of the prob-c~daveric organs, since some hope for lems which are to be expected has resulted, survival could still be offered without the and a number of at least partially satisfactory useless sacrifice in such cases of a large numsolutions have evolved. It is to be hoped that ber of living donor kidneys. this information can ultimately be transferred back to the more difficult problems involved Summary with use of cadaveric organs in which postThe procedure is described which is foloperative therapy must usually be provided lowed at the University of Colorado Medical in the absence of good homograft function. Center for the selection and evaluation of With the use of living donors, empiric living donors for renal homotransplantation. genetically unrelated donor must be used* a Organ Transplantation, Southern Med J, to be sounder policy may be to seek cadaveric published.
